INTRODUCTION
In seeking to develop alternative scenarios for the future of Europe's waters at a pan-European and local scale, policy issues are critical. Policies (for good or ill) have contributed to the current status of Europe's waters and, in developing scenarios for future water status, it is necessary to analyse the consequences of the implementation of policies that already exist and consider whether these policies require change or if new policies should be developed, such as to address climate adaptation. Across Europe many of the key driving policies affecting waters originate from the European Union (EU). However, how such policies are expressed and understood at EU level, and how they are 
Models of cross-scale policy interaction
'Scale' is defined by Gibson et al. () and Cash et al. At its most simplistic in the context considered in this paper, the text of an EU Directive must be transposed into national (or sometimes regional) law. In some cases the transmission of such information is clearly seen. A precise number in the text of an EU law (such as an environmental quality standard or emission limit value) can be transferred into national law with little loss of information. For example, the limit values of the Bathing Water Directive 2006/7/EC (European Community ) are found unchanged in law across the EU. However, for the purposes of this paper reference will be made to transmission of 'information' between scales rather than 'knowledge'. The term 'knowledge' has an important social science meaning relating to, for example, analysing governance processes. However, 'information' has less value attached to the term, which is more appropriate in some aspects of legal analysis. Hence its use in this paper.
In the context of cross-scale interactions, environmental management, according to Cash et al. () , is challenged by three issues: the failure to recognise the importance of such interactions (ignorance), the persistence of mismatches between scales (mis-match) and the failure to recognise the heterogeneity in which the scales are perceived (plurality). Cash et al. () argue that ignorance is a cause of a number of environmental management problems.
One expression of a mis-match is the failure to link the scale about what is known about the world with the scale at which decisions are taken. The problems arising from plurality may be reflected in a failure to recognise the political (and stakeholder) interests at different scales leading to ineffective decisions at a particular scale. For example, Lebel et al. () argue that political contexts in water management may lead to decision-making on water management at scales that would not be identified from consideration of the water environment alone. Decisions and actions at a range of different scales are often necessary to achieve effectiveness, efficiency, equity and legitimacy, such as with climate adaptation (Adger et al. ) , and the failure to address the complexities of scale interactions undermines the achievement of these objectives (Adger et al. ) .
A number of different types of cross-scale policy interaction can be identified that are characterised by the nature of the information being transmitted between scales. Such 'information' includes simple transfer of legal obligations and reporting data as well as more complex institutional interactions. Figure 1 provides a summary of six models of cross-scale policy interaction introduced by this paper to provide a framework for characterising interactions between governance scales regarding legal and policy interaction. These models simplify the characterisation of transmission of information to that between the EU level and national level. Further complexities of regional and local level could be added, but the principles and models remain the same, if more complex. These models are, therefore, applicable beyond this particular sphere. In summary these models are:
1. Exact information transmission. In this model the policy detail set down at EU level is exactly transmitted to the national scale. An example is an environmental quality standard in EU law introduced precisely into national law.
2. National elaboration of the information transmitted from the EU. In this model the policy detail set down at EU level is significantly elaborated and enhanced at national level. This situation may either be because the EU law requires such elaboration, or because of national policy
objectives. An example is a broad environmental objective set in EU law that is disentangled with subobjectives, institutional responsibilities, etc., at national level, such as occurs with GES under the EU WFD. The factors affecting different levels of implementation at EU, national and local governance scales of course include many practical, political and other constraints and opportunities beyond those of the different types of relationships between governance scales described above. However, these also interact with the issues encompassed by these models, such as political contexts that might lead to barriers for transmission between governance scales or fuzzy interaction.
Policy relevant issues from the local scale in the EU
The pilot areas established in the SCENES project covered river basins (or other water management areas) across nine countries. For the purposes of the examination of cross-scale issues, information from six of these countries (Estonia, Hungary, Italy, Poland, Romania and Spain) is referred to in this paper (that is those that are Member States of the EU).
While the remaining countries have relevant governance scale issues, these are complex and potentially fragmented compared with those that have to implement EU law.
Within each of the water management areas, stakeholder meetings were organised to assist in the development of scenarios for the future of Europe's waters. Details of these meetings are provided in the accompanying papers in this special issue. The stakeholders considered a wide range of pressures that they perceived currently to threaten water bodies, which might do so in the future or which they saw might be addressed by a particular action or policy at different governance scales. • Climate adaptation. The issue of climate change is seen by many stakeholders as a major factor affecting the future of Europe's waters. Addressing options for adaptation is, therefore, key to meeting water objectives. While there is some EU level policy regarding this area (see below), much remains to be elaborated at national and river basin level. Therefore, it presents an interesting area for consideration of cross-scale governance issues.
• Agriculture policy. For most Pilot Areas, agriculture is a major factor affecting water use and pollution. The sector is strongly driven by EU policy with both positive and negative outcomes for the water environment. Again in this paper is not possible to examine all cross-scale governance issues relating to agriculture policy. Instead, it will focus on the application of agri-environment measures under Pillar II of the Common Agricultural Policy.
• Pollution control. Some Pilot Areas noted that pollutant discharges are a pressure on the water environment.
There is a significant body of EU legislation in this area and this paper focuses on the point of delivery for water discharges -setting permit conditions under the Integrated Pollution Prevention and Control Directivewhich raises interesting cross-scale governance issues. • Water protection objective
Cross
• Ecological minimum flow
• Ecosystem conservation
• Protection of the biodiversity assets
• Wetlands at risk • Biodiversity losses
Waste management • Waste storage on river banks
• Waste management affecting water quality (continued) • Tourism -need for awareness
• Impacts on tourism the deterioration of ecological quality and pollution of surface and ground waters and restore polluted waters, in order to achieve good water status in those waters. This simple objective is elaborated within the Directive itself and its practical implementation in each River Basin District allows for a variety of approaches that result in a fuzzy transmission of information between governance levels.
The Directive, for example, requires that the water status of each surface water body has to be judged against reference conditions for similar water bodies that are of 'high status'. Annex II describes different ways to determine these reference conditions. The approach will not, therefore, be the same across the EU. Member States are then required to determine GES for each surface water body. Annex V provides much detail on this topic. However, even with guidance produced at EU level (European Commission ) on interpreting Annex V, there is not a common view of GES at European level. As the guidance is non-binding, the interpretation in law and, even more so, in practice of GES by national laws, authorities, regional bodies and river basin authorities will vary.
When a panel of stakeholders meet at pan-European level and state, for example, that they expect GES to be achieved, they are unlikely to be thinking of the same water conditions. • Handling available scientific knowledge and uncertainties about climate change.
• Developing strategies to build adaptive capacity for managing climate risks.
• Integrating adaptive management within the key steps of producing River Basin Management Plans.
• Addressing the specific challenges of managing future flood risk.
• Addressing the specific challenges of managing future water scarcity. • The need fully to implement the WFD especially the provisions on water tariffs and compulsory metering, River
Basin Management Plans and drought management plans.
• Improving water pricing policies to better reflect the 'user pays principle'.
• Moving towards sustainable land-use planning.
• The need to base policy-making on a clear water hierarchy, giving priorities to water savings and water efficiency measures.
• Further integrating water issues into all sectoral policies.
• Improving knowledge and information.
The Communication stated that an integrated approach is needed, based on a combination of multiple options. A key option is to put the right price on water in accordance with the 'user pays' principle. Another major option is improving land-use planning, in particular to tackle the impact of agriculture and tourism on water resources.
Adapting all economic activities to the amount of water available locally is considered to be a key condition for sustainable land-use planning. Against this background the paper also suggests an assessment of the impact of further development of biofuels on water use (e.g. through growing feedstocks). Member States are also recommended to draw up drought risk management plans to supplement the River Basin Management Plans. The Communication does not propose additional legislative instruments at EU level.
Therefore, the policy (beyond the obligations in the WFD)
is not legally prescriptive. How far Member States are prepared to make the necessary decisions to address water scarcity and droughts as described in the Communication (and in a changing climate) will certainly vary. They may also find certain pressures or constraints arising from the EU level (such as with regard to bioenergy production)
that interact with the adaptation responses. There is, therefore, the potential for a range of conflicting and synergistic cross-scale governance outcomes. Understanding these, and managing them, should therefore be an important priority for policy makers at all governance scales. Policy (CAP), although it is important to note that since the 'decoupling' of most CAP support from specific crops, its influence on crop choice is much reduced, so the market is also a crucial driver. In this paper it is not possible to explore all interactions between the CAP and water protection relating to cross-scale governance. Instead this voluntary with respect to uptake by the farmer. As a result, the desire to achieve improvements to water management at EU level through use of Pillar II and its practical delivery on the ground raises a number of cross-scale governance issues and policy analysis challenges.
An analysis of 76 RDPs within the EU (Farmer et al. b) , found that almost €34.4 billion was planned to be spent on the agri-environment measure (Axis 2), but its distribution between Member States was highly variable.
Sweden allocates the greatest proportion of the funds available to it to this measure, with 54% of total public expenditure (TPE, which refers to the combined total of the EAFRD and national co-financing • In Estonia there are national obligations with respect to water that act as a GBR.
• In Germany there is a range of national and regional legislation setting out emission limit values and/or standards for the operation of installations that act as GBRs.
• In Hungary legislation sets out conditions for surface and groundwater emissions.
• In Poland GBRs are adopted on the national level in the form of the legal provisions, mainly ministerial decrees with detailed restrictions relating to emission levels, etc.
• In Slovakia requirements are set out in national law regarding water protection that act as GBRs.
• In Slovenia national legislation sets emission limit values for emissions to water. The purposes of a Directive may not be adequately reflected in its specific provisions, which may result in implementation problems if the information transmission is fuzzy.
The cases also illustrate the important lessons on crossscale governance that can be learnt from closer examination of the rulings of the ECJ and further research on this area deserves attention.
DISCUSSION
The SCENES project has allowed for an analysis of • Exact information transmission, for example when a water quality standard set down at EU level is exactly transmitted to national law.
• National elaboration of information transmitted, for example with climate adaptation where extensive analysis and detail needs to be added at the river basin level.
• National simplification of information transmitted, for example where potentially complex analyses for pollution control set out at EU level are replaced by simplified approaches at national level.
• Distributed information transmission, for example the 'fragmentation' of single items of EU law into a large number of items of national legislation or to multiple competent authorities.
• Fuzzy transmission of information, for example when concepts in EU law, such as GES, are not precise and their re-interpretation at national level may not match the intention at EU level.
• Barriers to transmission, when there is an inherent institutional or legal barrier to the transmission of information, such as deliberate avoidance of implementation for political reasons. an integrated approach should also draw on the parallel analytical frameworks long developed in natural science.
